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1» (Currently Amended) A method of protecting an exposed copper sur&ce of a partially 
fabricated IC fi:om oxidation dining exposure to an oxygen-contaming environment, the method 
comprising: 

contacting the exposed copper surface with ametallocene compoxmd; and 
contacting the ejqposed copper sxjrfece with the oxygen-containing envixoimient, whereby 
eoqposnre to the metallocene compound xxunimizes formation of copper oxide on the exposed 
copper surfac e: wherein the metallocene oomDo pr»^ ^^ntMns^ g, -mtit ^ bound to one or more 
cvclopentadlenvl Kpands , 

2. (Currently Amended) The method of claim 1^ wheretn the metallocene contains a metal 
selected &om flic group consisting of ruthenium^ cobalt, nickel, iron, palladium, platinum, 
titanium, chromium, osmium, aaidjmaaganeserted cobalt 

3. (Original) The method of claim 1, wherein the metallocene is rulhenocene. 

4. (Original) The method of claim 1, wherein contacting the exposed copper siuface with a 
metallocene compound comprises flowing a gas containing metallocene over the partially 
&bricated IC. 

5. (Original) The method of claim 1, wherein contacting the e^osed copper surface with 
the oxygen-containing environment comprises contacting the exposed copper sat&ce with a 
compound that fozms a solid phase layer on the partially fabricated IC. 

6. (Previously Presented) The method of claim 5, wherein the compound is a precursor 
coxnpound that reacts with an oxygen-contaioing species to form the solid phase layer. 

7. (Previously Presented) The method of claim 1, wherein contacting flie exposed copper 
surface with the oxygen-containing environment comprises contacting the exposed copper 
surface with a diffusion barrier precursor, which reacts with an oxygen-containing species to 
fimn a barrier layer on the partially fiibricated IC. 

8. (Previously Presented) The method of claim 7, wherein the oxygen-containing species is 
molecular oxygen, 

9. (Previously Presented) The method of claim I, wherein contacting the exposed copper 
surface with the oxygen-containing environzxLent comprises contacting the exposed copper 
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suifece with an etch, stop precursor, which reacts with an oxygen-containing species to fonn an 
etch stop layer on the partially febricated IC. 

10. (Previously Presented) The method of claim 1, wherein contacting the exposed copper 
sur&ce with the oxygen-containing environment comprises contacting the e?q>os6d copp^ with 
the ambient or other oxygens-containing environment dtidng storage or transport between 
processiag modxiles. 

11. (Previously Presented) The method of claim 1, wherein the exposed copper surface 
comprises a copper seed layer on the partially fabricated IC. 

12. (Cuzrently Amended) A method of passivating and using an e3q)Osed copper sur&ce of a 
partially fabricated IC, the method comprising: 

contacting the exposed copper surface with a metallocene compoimd to thereby passivate 
the surfac e: wherein the metallocene compound contains a metal bound to one or more 
cycIopentadienvI_%ands; and 

depositing a layer of material on the exposed copuer surface partially fabiicat e d IQ using 
an oxygen-containing depositioxx chemistry. 

13. (Previously Presented) The metibiod of claim 12 firrfher comprisiag perfoiming the 
contacting and depositing step in a single chamber. 

14. (Previously Presented) The method of claim 12 wherein the depositing is conducted using 
the metallocene compoiuid as a ch^uical precursor to the materiaL 

15. (E*reviously Presented) The method of claim 12 whCTein the contacting and depositing 
operations are done concurrently. 

16. (Currently Amended) The method of claim 12, wherein the metallocene is contains a 
metal selected fiom the group consisting of ruthenium, cobalt, nickel, iron, palladium, platinum, 
titanium, chromiumi, osmium, and m anganese , ond oobolt. 

17. (Previously Presented) The method of claim 12, wherein the metallocene is rafhenocOTe, 

18. (Currently Amended) The method of claim 11, wherein contactiDg the exposed copper 
sur&ce with a metallocene compoimd comprises flowing a gas containing metallocene over Ihe 
partially fabricated IC. 
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19. (Previously Presented) The method of claim 12, wherein the depositing of a layer of 
material coniprises contacting the exposed copper surface witii a compound that fbrm& a solid 
phase layer on the partially fabricated IC. 

20. (Previously Preseaited) The method of claim 12, wherein the depositing of a layer of 
material comprises contacting the exposed copper surfece with a diffusion barrier precursor, 
which reacts with an oxygen-containing species to form a barrier layer on the partially fabricated 
IC 

21 . (Previously Presented) The method of claim 20, wherein the oxygen-containing species is 
molecular oxygen. 

22. (Previously Presented) The method of claim 12, wherein depositing a layer of xruaterial 
comprises contacting the exposed copper surface with an etch stop precursor, which reacts with 
an oxygen-containing species to form an etch stop layer on the partially fiabricated IC. 

23. previously Presented) The method of claim 12, wherein the exposed copper surface 
con^rises a copper seed layer on the partially fabricated IC. 
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